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fhis RI-:P( )RT consists of a total of 



sheets, including this eo\er sheet. 



I 1 Ihis report is also accompanied b> A\M XI S. i.e.. sheets oi" the description, claims and or drawings which have 

been amended and arc the basis tor this report and or sheets containing rectifications made before this Authority (see 

Rule "0 \ h and Section 60~ of the .Administrative Instructions under the PCT). 



I hese annexes consist of a total of 



sheets 
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I. Basis of the report 



1 With regard to the elements of the international application:* 
[X] tn ^ international application as original!) tiled 

| | the description: 
pages 
pages 
pages 



, as originally filed 



. filed with the demand 



tiled with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



. as originally filed 

. as amended (together w ith any statement under Article 19 

. tiled with the demand 



tiled with the letter of 



1 1 the draw mgs: 
page > 
page^ 
page n 



as originally tiled 



filed with the demand 



filed w ith the letter of 



e sequence listing part of the description: 

page . 

_____ 

page: 



as originally filed 



11 led w ith the demand 



filed \v ith the letter of 



With regard to the language, all the elements marked aho\e were a\ailahle or furnished to this Authont\ in the language in which 
the international application was tiled, unless otherwise indicated under this item. 

Ihese elements were available or furnished to this Authority in the following language which is: 

[^] the language of a translation furnished for the purposes of international search (under Rule 2^ 1th)) 
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the language of publication of the international application i under Rule 4S "Mb)) 

the language ot the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and' 
or 55 A ) 

With regaid to any nucleotide and/or amino acid sequence disclosed in the international application, the international 

preliminary examination was earned out on the basis of the sequence listing: 



□ 
□ 
□ 
□ 
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□ 
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cont;.ined in the international application m written form 

tiled together with the international application in computer readable form 

lurm .hed subsequently to this Authority in written form 

turm .hed subsequently to this Authority m computer readable form 

I he statement that the subsequently furnished written sequence listing does not go he\ond the disclosure m the 
international application as tiled has been furnished 

I he statement that the information recorded in computer readable form :s identical to the written sequence listing has 
been turm sited. 

1 he amendments ha\e resulted in the cancellation of 
the description, pages 
1 1 the claims. \os 

□ 



the draw mcs. sheets Iil 
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citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step ( IS ) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-6 



1-6 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 



The subject matters of claims 1-6 appear to be novel, since they are not disclosed in anv of the 
documents cited in the ISR. 

A cataly st composition which can simultaneously achieve hydrodesulfurization and isomerization of a 
light hydrocarbon oil is not disclosed even in document 1 (JP, 9-290160, A), a prior art document 
considered to have the closest correlation with the present application. Methods of producing and using 
the catalyst composition are neither disclosed in any of the documents cited in the ISR nor obvious to a 
person skilled in the art. 
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Continuation of Box VI 

See the descriptions of the claims, paragraphs 0009, 0012. 0015, 0017 and 0029 of the specification, 
and the examples. 

It is stated that, for example, the light naphtha and whole naphtha obtained by distillation separation 
of crude oil are isomerized by using a catalyst composition composed of a zirconia carrier containing 
sulfate radicals and one or more metals selected from groups 8. 9 and 10. 
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(57) Abstract 

A catalyst for conducting hydrodesulfurization and isomerization of a light hydrocarbon oil at the same time, which comprises a 
carrier comprising zirconium oxide or zirconium hydroxide, 1 to 3 mass % in terms of sulfur, relative to the total weight of the catalyst 
composition, of sulfate radical and, relative to the total weight of the catalyst composition, (I) 0.05 to 10 mass % of palladium, (II) 0.05 to 10 
mass % of palladium and 0.05 to 10 mass % of platinum, or (III) 0.05 to 10 mass % of nickel, and has a specific surface area after burning 
and stabilization at 550 to 800 °C of 50 to 150 m 2 /g; a method for preparation of the catalyst; and a method for hydrosulfurization 
isomerization of a light hydrocarbon oil using the catalyst. 
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k S^) J: 0 c L r 'A- ^ >-J&C -vu - <f -/j > h Mm /:--/KS5{t: i>" ^ => ~- r ? ^ < n * 0 o 
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OTt ~m>m&h U «L«MR*-£W--I"* >K6£{L> ; 'U ^iv SO,/ Z r <OH),4 5 1' g 

( ;•: ) p (i s o, /'/.. r o, J>mm 
.>u a :v ^\ i 9 0 g 1-Aiu I' d ffiraS *-tr/i. l l 0 C'C-ftftTii Lfc'^, -v -,- 

7.'i*i:AiLT o or/ 3n*iw&is l, i> d m-mmteStiis** =3-7- p d / s o : / 

Z r O, 1 3 5 g ^i/:, 
«0'J l- : MM* 

«£»•• '< v : :: j> p d so, 1 . 9 g irtf?^ l ti M&mz . J:aE<rt«tiiMRft#*H*ft 

=>- t> a L* 0 11 g ^ v d n f. M^-^'J 1 t mm;zft.mi-3jiv- 
titikfute - ■•: , p d ifiTOft&IK > /u r pj/s o,/ z r o, 1 4 0 g &mtt 

mm - > =- •; '/ ^ P ,1 ( K o,) 2 1 . 8 r kfafr L /i/KfcT&'U. ±&iOfittj|*fc&*j;Jc|$ML 
- n J > 1 h <? g 4- A?l tl'dfi & 7'T rt $ ii" , KJ I" It MmM 1 £ |m) miz ft&*J J; U tfc 
i-'z -..".\ P d Ja#gig£#i3#>./L --^ --7- p d/SO/Z rO/2 o g£t#// 

^ i- -"/ ';y; : 7y^?3 y Y h^- y K u-— h P d (N H :( ) ,C 1 L , • 11,00 2. 
0 r £r&;^ L- //TkMCl. .l:Jd^^6^W^^r/K^fh'/vU:n - r> A 1 3 9 g £AtlX P d 
^•r^rt^t, WTfiMtf'J 1 > IttJ iztf&flim «fc tMfcrit & '< r # -> "C % PdWMW.r? 
•fj" vvu 7- i'd/SO ,/ Z r O, 1 0 0 g <H(*/:.„ 
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: nmE 

)fift;/:7- ; ni' d (' l ,] . 4 g i 0 p Atu # ft £rm$j ( "• T > ----- T M 
£2 7. 4 g rffi FU iSfti&S.- l 0 ■fr|S]^crcJ§ft¥£-tir;£ Cii&f^ ( l ) t-fS) (> 
B'lC. ftifLtl feSfcA/Kftl^H, P t. C 1 6 • B H.OCO 1 . 2 g &7k 1 0 g ('f^/r- Lf_ v> (7.) 
^r-^-.-r./- fc£r 7. 4g$jFL, 5 5 WftH* A,"Cttl tf> ?£■//> hMW L , f£A? IT- (r 

(2 ) t -r 5 ) .. mm ( 1 ) <t fi>'i& (2) *• &mftL.i'j&nk (phi 1. 6) 

ii. K ji2^)ftlift$tR ft 4f*0Mfc vvi-' 7A2 1 1 . 2 g ?r.Wi, P d 0 : P t Jfc£- 

ft vn ; l«SW l i- 1*1 m r- $W**J .fc tfj&fc & fir o . Hd/P t #lflf«M* 

iRft^-^/Urf.-r./'P d/P t/SO/Z r O, 1 50 « **ffc„ 

K3£f'J6 : ftfcWil-" 

Kiil-fij r> c^rv >-c?^fe ( 1 ) t mm (. 2 ) t kftlri- L fcmmo p H £r 1 (» - 5 .' ' i'ltf 5 
LAi.i^i .iKi^f'J 5 L-fri^^Kiili U P d / P t ft # >' * T 

P d A P t. / ' S O,/ Z r O, 1 5 0 g kVfT'- 

Wm\ 7 : ftW. 

mx&m f> ( : ( 1 ) <t ft iff ( 2 ) < l : L fci8iR<0 p H 5:0. 8 L 

A I a/Wi^i f«"J f. t |nH$(- L XteM ft L , I'd/P 1 *H f*f fifcfifcfl* a *T />i- ^ -•- T P 
d / P t /SO,/Z r o : , 1 5 0 g &f'r A., 

Mftfi 8 : nm\\ 

J&fA' > v ^ * a p d C 1,1. 5 g £/k 2 o g !:Aix. ffiJ&6£ *r 3 o m L riSj'F L£i ft#£ 
i- i o ;/i!^>;t '-r^ft' £-tir-.i Cin^H* (3 .) ir-r^.) „ B'Ji-A JfcfLOi fci*A*fn*Sj 

1 1 ; , I' t C I h ■ 6H ; ,Of) 1 . 6 g -i- "K 1 0 g A ft? A LA' ( L il A m Wi ( -1 ) ^ A6 ) 

( ;o (4) ,tt?JirrL/:K*!:, I:;^ fifLft^+M ft ./kf^fL v-' ^ •-- ^ i 
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7 2. 9 « ■■: K i i , P d J& *j J: rj- p t Jtg £ & ;? -tt r : r;. F ,' 1 ^ jfi f*j i ilnl^(i!& «* *j 
XXftitifcZhK^X. P d / P i ttlf*fiMMRftfr>"'i' -7- P d P t /SO/Z r C). 
1 2 3 g i-i ^/i 

Siit^j 9 : mm I 

^l: '^"7 > ;: '> A P d C 1,4. 1 g 2 0 g C An. agJfcf&£- f> 0 m Lf$>' L./£S#& 
£r 1 0 fSJ :^!t "C $f fl¥ ^ -£/■-. ( I it £ ffi ft ( 5 ) t -t 5 ) , S'J i : . iftfciM fcHftA- * |p ft 
H 2 P t. C I ,. • 6 II.Oc" 1 . 6 g £/k 1 0 gi:^>L,t Cn^riM (6) .iri'L) 
ffrtii (5) (6) <t £iKvr L t^fll!:, L.ftic^fiTtM ^tT /KS§^ > :: ^-^ "'A 1 

7 4. 2 g r At:. P di&^o iO'p tift§r^&-^ -it W. RlKft-fll l i MtKir. ifctfc*; 
ct^/jjc^rir/coT. P d/'P i tflf^fifctRft^f-^/u -7 -r P d / P t. /so,/'z r o 2 

1 2 4 g *Vf1- a 

n &&<»\ 1 O : teftE J 

0 o"C(^ mifltoWMm-f z> z. tiz.t *> ^csii'ft^it. ftfcfM ft y x 

5 g £rlU/i., Jtt<fc'<7 v *A P d C 1 v 1 . 9 g & JfcSft I w Jfcrt* L Tzlftm iz. , i.*l</>«£flHft 
ri^>v^:-T8 5^Ail, P d a ?x£-tt/::., 1 1 Ot'e JMfetlL/ift, %• 
y V 5 5 0 'C 2 R$ff!]&j£ L . P d *H.f?f fiTtfittR = T P d / S O,/ V. r 

0,8 3 8 tmtz., 

m&m 1 1 : fttflEK 

1 c/> ( 1 ) ;;,|': 1_ /i }j'(h'C)\] ,§?: '^tifcmik =>-■■- 1 1 2 g {IffiflfccOfifcite 
T>^-^r' 7 2x 2 9 g &1f?M L , flfcfl**! ffi </) o 1 <» - - ^_ * £. ; jn £ ft ^ 1 i^f/fi&fei; 
L/i, $ c } in tzmmtRfiffMffi it v : /u :n - ? a & 1 1 OfC -S&'ML/i'fiiL -v •-/ :;• 

II 
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fty<; v r*-, 2 . O g ^ifcfifeMff?^ L/c^ff5{- . ±KdcOfi£fi*MRftft" : ; 'l n ;-T 8 5 g & 
Ail, 1» d £it//, 1 I 0*CTf--f^^ Lfcl** ^ •/ V/i lT'-C 5 5 0 C!' 2 

B#fH|*tehU.. P d jumfcfiftWftfi"^ 3 ^ P d/ SO,, Z r 0 :! 8 H R 

M&f'J 1 2 : ftfe&L 

%mm l ./•> ( i ) ii^ Lfc^reffl.e l s^-- 1 -*^ i 2 o g iLtimo>$m 

T v-t :v a 3 l f;c u f F77>; w-- v : ; ^ a w ? .< / / » -' M u - h 1 . 8 g 
is *i*<t v>i- * a * 1 i o-c-c -a««fc*Lfc&. ^"-" l ^*6oot 

(- 3 WfWIttfifc L -rKfcit £ . P d > /l-=»--7- P d / S O./X r 0,9 3 

g 

iMjii^'i i 3 nmM 

fg&ft 1 to (1) *oJ;U : (2) Mo-CW.tS L /:Wc^1tta^!/K^lt:> ; .'L 1 5 
0 g i-\ M:--7V/iN i SO, • 6 H,O0>3 3. 6 g L /,: 'Kfifrf&l ' Atl . N i & 
£;\R£-tt-/i a a l'(;t^ffi-{«J 1 t mm fettfcfc .1; <mf& & i r o / , N i ifitf firfififctiift 

{l'y;.n'TN i , SO/Z r O, ] 1 5 g *'fttz. 

^r^^ft ^ ,v =, --. -7 a i 6 8 g & An. p t mttz. in riitwmm i t mmi:. 

g i-W/- . 
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m% A ~~ N </>VottMm & * r . & l : - * t ^ "C ^ L- , it t fti ft > m £ I ' li , LI* - - 
A (**) R^ifiJfff* •*£ Q Aft :tr' x % &gjt 'BEI.S O R I' 2 8 . frfcm Lit. feb^t" 

t so, l. v ^irp-t Ltzm, ■SKmw.mtmtz t x.rt*v >i - k • -a^- \- 

Slco&ajSSiU: *fcmr 5 -I t {- J; fi^o/^ : - co£f#f iii!:, iW^cofifrg; 
y>M&- o . o o l - 9 9 . 9 9 %cr>jftj£f6BH r. t s. M^gJi, l e 
c o ft co sc: 13 2 m tt S> rr 2 t-*r JflWc 0 

Pd, \> t *Jj;0'N i i/'^l^jL^ .tttfrli-tf- — ^- • T >• (T h e r m 

o J a r r t- 1 1 A s h ) ft: CO r I R I S Advantage RP| fcWi^^T^ 
•=»■--- •> ~ A- j£- i X M ;H ft L fflij iiF 2r ft o fi , 8PJ if K f : f ^^gig ffi & u 

* ) i^#J 0 . 5 g £211 < ,i" t" h m , /k#> 5 m L 4" \ ill ;i £ , 

(2) Pd, P t $i|;iri^-i:(;t, 3".;fc : flffi$ = 3 : 1 ) &\ N i fflfcfftir t.t±&ffe 
-£ 1 mL/Jllx.;.,, 

( 3 ) -7 •:/ it 7k 3?Sfc 4- 0 • o rn I , M x. , ^- -■- v - - - /U- CO y j- U 1 2 0 "C ( - jft it 

(4) ibM'ik. rtarsomii:!';-;?.:.! upj -ti^- (-#-<!-,, 

(5) «l3£tffflfi::4 1 2mIJj[l.t. /k£ 5 0 m L 0)^M^X)i\\x_X, Wnl 

mitt?., 



!H 
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mm a iw mmc 



PdCl, 
6()0'C >: 3h 
134 
1. 93 



p d 0. 55 

P t 
N i 

<P44&/\£JjHh 3.5/96.5 



Pd/'S0«/Zr0 2 Pd/S0,,/Zr() 2 

PdSO, Pd (N0 3 ) , 

600°C >: 3h 600 C x 3h 

133 138.4 

1.7 2.01 



0. 36 



0. 33 



Pd/'SO.,/ZrO, 
Pd(NH :! ) ,C1 = 
600 C. X 3h 
132. 4 
1. 73 

0. 52 



3. 7/96. 3 



•1. 1/95. 9 



-1. 3/95. 7 



17 



WO 00/35581 



PCT/JP99/07082 



.1: 1 '<m\- : > 2 ) 



P d 
P t 
N T i 



i'd Pt S'VZrO, 
PdCL IPPtCl, 
600"C > 3h 
1 19. 1 
1. 52 

0. 38 
0. 18 



P(l/Pi/'SO,/Zr0 ; , 
PdCL HoPtCl, 
BOOt >: 3h 
1 13. 9 
1. 39 

0. 39 
0. 22 



Pd, Pi. ' SO./ZrO, 
PdCL ll.Pt.Cl,. 
600 C 3h 
103. 2 
1. 37 

0. 36 
0. 16 



4. 5/95. 5 



4. 6/95. 4 



5. 2/94. 8 



18 
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It^imftl (mVg) 

frM ;u&'#rrfitL (SI%) 
P d 
P t 
N i 



Pd/Pt/SCy'ZrO, 
PdCl 2 H,PtCl„ 
600'C X 3h 
149 
1.96 

0. 52 
0. 39 



Pd/l't/SO./ZiO, 
PdCl ; , H..PLC1,, 
6O0°C <3h 
144. 9 
1.9 

1.5 
0. 39 



Pd/SO,/7rO; 

PdCl, 
600°C; >: 3h 
103 
1. 64 

1. 0 



4. 0/96. 0 



3. 5/96. 5 



3. 6/96. 4 



1" 
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frfcftttOftffik Pd/SCyZrO., Pd/SO,/ZrO : , \i S(J,/ZrO, 

WM&lW PdCl, Pd(NH,),CL \ i SO., 

600°C < 3h 600'C >: 3h 750T' x l . 5h 

ttiilfoft (nr/ g) 1 34 1 21. 5 120 

ftft& / 'KM%) 2.11 2.04 1.74 

P i) 0. 99 0. 58 
P t 

N i J. 8 

i££jno / / 7£^7" n E n 5. 5/94. 5 4. 6/9fi. 4 3. 6/96. 4 



Pt S0,/Zr0., 
H,PtCl f 

600 C :■: 3h 
14 1. 0 
1 . 64 



0. 35 



X I /9b. 9 



mwtmnikrt r* - i o o m l to m 'ffiiMum^fx^ & /n -c ®mi>x it.k&M <.oj 

l-i^HIy'j : 1 . 4 7 7fc/r.<-£2. 9 6 MPa 

: 1 8 5~ 2 O ()°C 
LHSV : 2 . 9 £ fell 5 h 1 
Ho/Oil it : 2mol/mol 

URN : fimttt Ht a W v -f }- 7 t3M~ 5fc it 1~ 7 ^ *J J: tf"V — a -y >/ X 7 +/ 
(l ) iJ.tU- C2) % tt^itfQH 25-1 1 OX: (ASTMlli?) 4-bO*l;fii 
i$fcft#5 ((C, H 7 ) , S ,) gs/JII n - <> V > (titPiy't 2 O 0~ .'5 0 0 WBl ppm 
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mnmm 






~7 


-f- v -tf- 


( 1 ) 


-?> — p // X 
^"7* ( 2 ) 






4. 


62 


1. 


07 


2. 72 






48. 


39 


51. 


76 


51. 73 






12. 


51 


12. 


73 


37. 87 






4. 


31 


1. 


43 


7. 72 






0. 


16 


0. 


01 


0. 43 






0. 


01 


0 




0 






5. 
j. 


85 

2.1 


8. 
1. 


5 

36 


8. 32 
1. 53 


ffiik'jf * ppm) 








124 




220 


?r : ;/i:(g, cm'. 


1 5 C) 


0 


6523 


0 


6558 


0. 6553 






68 




70 


3 


69. 9 
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& : 


] - 7 — a v/ '/ > 


• f - ft fU : -. ( 1 ) 






- / -*4- rt i , r\ lit: -M"- / v l ■ 


r ~ 1 2 4 ppm 'b 


ii ,t_ * rn_j ^ i o i ill 

Iv.AffcliS 2 8. 1^91. 


2 °C 




rZJt&L/I; : l 


9 5 "C 










. 9 6 M P a 








LHSV : 2 


. 9 5 h : 








I i,/ Oil it : 


2 mo J / mo 1 










&j£i$fS]( h ) 




nPW + ^ ^ > fiffi 


f&Wl N 


: Pi SO. Zr() 2 


3. 3 


55. 2 


7S 0 




• Pi SO, 'ZrO,. 


23 


47. 0 




n 


Pt S0,'Zr0, 


43 


41.1 


70. 5 


m;?¥. a 


Pd SO, 7rO : , 


5 


69. 7 


79. 2 


a 


Pd. SO,.'ZrO, 


25 


66. 0 


78. 2 


my. a 


Pd/SO.ZrO, 


46 


65. 4 


78. 2 


m*A 


Pd, SO, ZrO : , 


W'l 


61.9 


77. 1 


nm: a 


Pd, SO,, Zr0 2 


166 


62. 1 


77. 2 


is- -f> 






4 1 . 0 


70. 3 
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ft 4 ^ — « / * ^ V +>" (/mtt.i£ (ID 
-*"7 iTtfi S"-= 2 2 Oppra 2 6. 0-101. 2 C 

RfLWUSl : 1 9 5°C 
bWf-fJ : 2. 9 6MP a 
I. HSV : 2 . 9 h"' 
1 I,/ Oil It : 2 mol /mo I 

a,}, ^ jsicggj?- bsi ( h ) c , %w.itm (%) ,if-'-) -4- ? 9 >m 

mm A: Pd/SO„/ZrO z 5 

tti^A: Pd, SO,. Zr(), 23.5 

«J^A: Pd, SC/ZrO;. 43.5 

«I<&A: Pd. SO, 'ZrO : , 139.5 

m*A : Pd SO„7.rO, 194. 5 

<te4KA: Pd/SO./ZrO, 331.5 



67. 3 
62. 2 
61.2 
58. 2 
56. 2 
55. 6 
40. 8 



78. 7 
77. 3 
77. 0 
76. 0 
75. 4 
75. 1 
69. 9 
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llp.f. ■ n - C/- « n C ,) ,S, (S ~- 'A 0 0 ppm) 

ix -Wi : 2 0 0 C 

bat-H:^ : 1.47 VI Pa 

L I 1 S V : ah ' 

I 1 .'Oil it : 2 mol / mo I 















Pd, SO./ZrO. PdCL, 




2. 7 


65. 5 








■1. 05 


65. 4 








7. 1 


64. 5 




l\i SO, ZrO.. PdSO., 




< > 


66. 9 








5. 65 


66. 6 








7. 28 


65. 8 




: Pd/SO.,/ '/rC* 2 Pd (N0 :i ) L , 




<L* . D 


65. 9 








5. 5 


61.5 








8 


61.1 




: Pd SO,, ZrO., Pd(NH ;( ) ,01, 




3. 33 


69. 4 








5. 67 


70. 1 








6. 92 


69. 7 


mm e 


: Pt./Pd/S0,/Zr0 2 Pt/Td-=0. 


18/0. 38 


2. 32 


70. 2 








4. 58 


69. 6 








6. 73 


69. 7 




: Pt/Pd/S0,/Zr0, Pt/Pd-0. 


22/0. 39 


2. 05 


66. 0 








4. 03 


67. ! 








7. 55 


66. 9 
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jxfcmn ( h ) 


c ,%mt^(%) 


ffll&G : 


Pt/Pd/S0 4 /ZrO, Pt/Pd 0.16/0.36 


1.82 


68.8 






3. 92 


67. 5 






6. 58 


66.6 




Pd/SO,/ZrO : , PdCl, 


2. 4 


64. 2 






4. 32 


64. 4 






7. 21 


63.8 




• Pd/SO.,/Zr0 2 PdCU 


2. 01 


67. 2 






•1. 55 


66. 2 






H. 92 


66. 1 


I. 


: Pd/SO/ZrO., Pd(MI ;1 ) ,CL 


2. 19 


65. 4 






■1. 87 


64.9 






7. 32 


65. 1 




: Ni/SO,/Zr0 2 NiSO, 


3. 25 


60.9 






5. 98 


61.4 






8. -12 


57. 3 




: Pt/SO,/Zr0 2 ll.PtCL 


2. 1 


22. 4 






4. 2 


9. 1 






5. 3 


3. 2 
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)'!r>^ : n -■ C • E t S M e ( S - 2 0 0 ppm) 

Jxl.^iU/t : 2 0 Ot 

/X i: /J 2 . 9 6 MPa 

I.IISV 5h' ! 

H ; ,, '0i 1 Jt : 2mol /mol 

ft£ ttt fi/PdW: Kfc^lKKh) c, ^m(:4; (%) 



ftfel&A : Pd. SO,/ZrO, 0/0.5 2 73.2 

5 73. 3 

8 73. 3 

fl4$£H : Pt. Pd S(),/Zr0 2 0.39/0.52 2 72.3 

5 72. -1 

8 72. 2 

Mffi I : Pt/Pd/SO,/ZrO, 0.39/1.5 2 73.5 

5 73. 4 

8 73. 4 

M^'N : Pt/S0.,/Zr0, 0.35/0 2 70.8 

5 66. 7 

8 41.6 
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^ 7 ~y it x- all n - ---=V -'r >'</>RtifiSifttJ.k 
fi;i f |. : n C ,,-t- /"r / - ( S 5 0 0 ppm) 

m'cuiS. ■■ 2 o ot: 

•'J : 1 • OMPa 
L 1 1 S V : 5 h "' 
i I, /() \ 1 It : 1 mol /'mol 
ft,t, _jg fcCTO i] ( h ) > ) fefe^- (%) 

ftfej&A : Pel SC),/Zr0 2 
filial I : ft..- Pd/S0,/Zr0, 
fcfe$!£ 1 : Pt.'Pd/'SO/ZrO, 
mi J : I'd S< ),.'/. r<>, 
fi4$£M : Ni 'SO,/ ZrO, 
ftti^-N : Pt S0,7.r0„ 



4 — 5 
4 — 5 
4 — 5 
4 — 5 
4 — 5 
4 — 5 



98. 2 
97. 5 
97. 9 
88. 9 
90. 2 
33. 5 



j.ng - w /.-'.iiifc^j^^- - 9 ttj+h t , *wnizvt ') M'MA-M^^m l tern ft i --n. fx. 
#-e# 5 - t frm t : .fr-c;h K> , ^n/j'-b, w^^Mfb^^^^^ v ^^-epr^i-o^fj./^ 
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;: i ; -\ ».ffc ft /H </> El '4Tf* ifc3£W£ !- - <» £ £i£ L'C ^"ISiftSt .Sift 



s 
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rill 



:h </> & l»U 



H<fe, £/rJl ! 3 ) 0 - 0 5-1 OfM%<7>'- •:' 'S/^frhtc <0 , 5 5 0 - 8 0 Ot^Jfi. 

m -«? ways*: Kit \k >;:> itjt&mfrs o-i5 o m 1 / K-cthZf&mmf&to, 

2. d £ ' ;; ' >' ^' Jx h V>%Vx\ ( P t.'Pd lilW'it) 0 . 1—4 05n;k'?>fiu 

•A 1 '•#!*¥: 

5 5 0 — 8 0 o •(•(/■ V'tffjA: i 6 . 

( 2 ) /Kft^Li- * ^ & fi£fi£« -i- J * o m n -c>m. L , 5 5 0 - 8 0 oV.^iiim 

(3) fomk^'K ■= 1 -- Ktt^^.ioftS. 'N-v^i^iLfr^, '° : >i><yMt 

*fct±-- -y^Mb^^IiL^ 5 5 0-8 0 DtiOilillfl 

(4) Mt&it Sn-=> ~- <? - t ftfttt £ '9- Ztofi kUW U , 5 5 o - 8 o OXZtofom 



/ ; ^ -J is N ( 2 ) 0 . 0 5 



— l 0 H M %<?> / " 7 v r > .a J; 0 . 0 5 



l 0^li%c/) 
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